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(54) ANTI-OSTEOPOROSIS AGENT 

(57)Abstract: 

PURPOSE: To obtain an anti-osteoporosis agent having 
a suppressive function against osteoclast formation and 

xcellent in activity and safety by compounding a 
polyisoprenoide derivative as an effective component. 
CONSTITUTION: This agent contains a compound of 
formula I (R is OH, formula II or formula III; waved line is 
an E-type or a Z-type double bond), e.g. (2E,6E,1 0 E)- 
3,7,1 1 ,1 5-tetramethyl-2,6,1 0,1 4-hexadecatetraene-1 -ol. 
The agent may be formulated into a preparation, e.g. a 
powder, a particle, a granule, a tablet, a coated tablet, a 
capsule, an ointment, a plaster or an injection. A daily 
dose for an adult is 100-3000mg. The compound of 
formula I has the suppressive activity against osteoclast 
formation in a coexistent system of an osteoblast and a 
spleen cell. In osteoporosis, the balance between bone 
resorption and osteogenesis is destroyed and the bone 
resorption is accelerated. As a result, the amount of 
bone is decreased, bones become fragile and pain is 
accompanied. Osteoporosis frequently occurs especially 

in a postmenopausal woman and its treatment continues for a long time. Therefore, the danger 
of the occurrence of side effects characteristic to female sex hormones is concerned and so as 
drug is required to have high safety. 
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* 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The anti-osteoporosis agent which makes an active principle the poly isoprenoid 
derivative expressed with the following general formula. 
[Formula 1] 



Combination expressed with the following chemical formula among [formula. [Formula 2] 



It is the basis as which R is expressed in a hydroxyl group and the following chemical structure 
formula in a ** E type double bond or Z type double bond. [Formula 3] 
O 




Or the basis expressed with the following chemical structure formula. [Formula 4] 

cHgO-^Sr - 
o 



it ***♦**.] 

[Claim 2] The poly isoprenoid derivative is (E [ 2 ],E [ 6 ],E[ 10 ])-3, 7 and 11. and 15- 
tetramethyl. - 2, 6, 10, 14-hexa deca tetraene-1-oar, (E [ 2 ].Z [ 6 ],E[ 10 ])-3, 7 and 11, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (E [ 2 ],E [ 6 ],Z[ 10 ])-3, 7 and 1 1, 15- 
t tramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (E [ 2 ],Z [ 6 ],Z[ 10 ])-3, 7 and 1 1, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (Z [ 2 ],E [ 6 ],E[ 10 ])-3, 7 and 1 1, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (Z [ 2 ],Z [ 6 ],E[ 10 ])-3, 7 and 1 1, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (Z [ 2 ],E [ 6 ],Z[ 10 ])-3, 7 and 1 1, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, (Z [ 2 ],Z [ 6 ],Z[ 10 ])-3, 7 and 1 1, 15- 
tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar, 2-methyl-3-(3, 7, 11, 1 5-tetramethyl-2, 6 
and 10, 14-hexa deca tetrapod enyl)-1, 4-naphthoquinone, 2, 3-dimethoxy-5-methyl -6 -(3, 7, 
11, 15-tetramethyl-2, 6 and 10, 14-hexa deca tetrapod enyl)- Anti-osteoporosis agent according 
to claim 1 which is one sort chosen from the 1, 4-benzoquinon . 
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"* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the anti-osteoporosis agent based on the 

osteoclast formation depressant action of the poly isoprenoid derivative. 

[0002] 

Background of the Invention] In the normal bone, although osteoclasis (dissolution of a pelvis) 
and osteogenesis are performed with sufficient balance by turns and carry out metabolic 
turnover, it is maintained at fixed bone quantity. However, this balance collapses, if absorption 
promotes, bone quantity decreases, a bone becomes thin, and it becomes easy to suffer a 
fracture, and may be accompanied by sharp pain. Such a state is called osteoporosis and many 
[ to especially the woman after a menopause ] is the feature. Although it changes also with 
statistics, there is also a report that about 1 /is accepted in 4 in the woman of this age, and the 
high therapeutic drug of usefulness is called for. High safety is also still more nearly required for 
treatment in order to continue at a long period of time. 

[0003] Although the generating mechanism of osteoporosis is not clear completely yet, it is 
thought required to suppress osteoclasis or to promote osteogenesis in treatment. 
[0004] 

[Description of the Prior Art] Based on such an idea, clinical introduction of a female sex 
hormone (estrogen), a calcitonin, activity vitamin D3, and the ipriflavone has so far been carried 
out at the treatment of osteoporosis. 
[0005] 

[Problem(s) to be Solved by the Invention] A female sex hormone (estrogen) has osteoclasis 
depressant action and an osteogenesis promotion operation, and suppresses advance of 
osteoporosis. However, if prolonged administration is hit, in addition to digestive organ symptoms, 
such as abdominal swelling and vomiturition, generating of a breast cancer and endometrial 
cancer is begun, an increase, mastodynia, etc. of endometrium bleeding and the leukorrhea have 
a possibility that a critical side effect peculiar to a female sex hormone may be discovered, and 
side effects, such as saccharometabolism and lipid metabolism abnormality, and a 
phlebothrombosis, are also accepted further. Therefore, a problem is in the safety at the time of 
carrying out prolonged administration. 

[0006] In order to combine a calcitonin with the calcitonin receptor on an osteoclast and to 
check the osteoclasis of an osteoclast, it has a powerful curative effect. Moreover, it is thought 
that analgesic action is discovered through an interaction with other hormone etc. in a central 
nervous system, and recognition of the sharp pain improvement in osteoporosis is also obtained. 
However, since a calcitonin is a peptide, internal use of it cannot be carried out, but it must 
carry out an intramuscular injection twice per week. Especially an intramuscular injection has a 
strong ache and there is unreasonableness in continuing at a long period of time and continuing 
treatment. There was a possibility of furthermore starting a shock with injection, and there were 
also problems, like a tolerance with high side-effect manifestation frequency, such as circulatory 
organ symptoms, such as digestive organ symptoms, such as nausea and vomiting and anorexia, 
and face suffusion, urtication, arises in a top to prescribe a medicine for the patient prudent. 
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[0007] Activity vitamin D3 is osteoclasis - [ in / a bone / the calcium absorption by the small 
intestine and the calcium resorption in the kidney are promoted, and ]. It is thought that 
osteogenesis balance is improved. However, it also has the operation which makes it specialize in 
an osteoclast from the front osteoclast, and there may also be a case conversely worsened in 
the medical treatment of osteoporosis. If the amount of medication becomes superfluous, it will 
furthermore be easy to start a hypercalcemia from the action mechanism, and bringing about the 
kidney trouble resulting from mineralization and a digestive organ obstacle is known. Therefore, it 
is necessary to check blood serum calcium concentration periodically in medical treatment, and 
was very hard to use on clinical. 

[0008] Ipriflavone carries out direct inhibition of the formation of an osteoclast, and also 
suppresses the activity of an osteoclast indirectly. Bone quantity reduction depressant action is 
discovered by furthermore promoting proliferation of an osteoblast. However, since clinical 
application is carried out and there is also no between, about the effectiveness and the safety at 
the time of carrying out prolonged administration, it is not fully checked. 

[0009] Thus, the present condition is that there is no medicine which combines the outstanding 
effectiveness and safety as an osteoporosis therapeutic drug, and development of the high drug 
of usefulness was strongly desired by clinical. 
[0010] 

[Means for Solving the Problem] This invention persons have improved the above-mentioned 
trouble which the conventional anti-osteoporosis agent has, and have continued examination for 
years aiming at the high new drug of usefulness by clinical. Consequently, it had the operation 
which suppresses formation of an osteoclast in the coexistence system of an osteoblast and 
splenic cells, and the poly isoprenoid derivative also unexpectedly applied to this invention found 
out that the desired end could be attained as an anti-osteoporosis agent, and completed this 
invention. 

[0011] Here, the poly isoprenoid derivative concerning this invention is expressed with the 
following chemical formula. 
[0012] 
[Formula 5] 



[0013] Combination expressed with the following chemical formula among a formula is [0014]. 
[Formula 6] 

[0015] It is the basis as which R is expressed in a hydroxy! group and the following chemical 
structure formula in E type double bond or Z type double bond, and [0016]. 
[Formula 7] 




[0017] Or the basis expressed with the following chemical structure formula is meant. 
[0018] 
[Formula 8] 
O 

r CH 3 0 
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[0019] Although it has four double bonds and eight kinds of geometrical isomers exist in a 
molecule, the poly isoprenoid derivative concerning this invention Although have set to this 
invention, may shift, and that one kind may be used, and two or more kinds of mixture is 
sufficient and it is not limited It is (E [ 2 ],E [ 6 ],E[ 10 ])-3, 7 and 11, and 1 5-tetramethyl 
especially. - 2, 6, 10, 14-hexa deca tetraene-1-oar, E [ 2 ],E [ 6 3, and (E[ 10 ])-2-methyl-3-(3, 
7, 11, 15-tetramethyh2, 6 and 10, 14-hexa deca tetrapod enylM, 4-naphthoquinone, (E [ 2 ],E 
[ 6 ],E[ 10 ])-2, 3-dimethoxy-5-methyl-6-(3, 7, 11, 15-tetramethyl-2, 6 and 10, 14-hexa deca 
tetrapod enyl)-1, and 4-benzoquinone is more desirable. 

[0020] About the geometrical isomer of the above-mentioned poly isoprenoid derivative, it is 3, 
7, 1 1, and 1 5-tetramethyl. - It is as follows when it illustrates in more detail taking the case of 2, 
6, 10, and 14-hexa deca tetraene-1-oar (common-name; geranyl geraniol). 

((1) ) 2E, 6E, and 10 — E-3, 7 and 11, 1 5-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene- 
1-oar (2) -(2E, 6Z, 10E) 3, 7 and 11, 1 5-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene-1- 
oar (3) (2E, 6E, 10Z) -3, 7 and 11, 1 5-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene-1-oar 
(4) -(2E, 6Z, 10Z) 3, 7 and 11, 1 5-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene-1-oar (5) 
(2Z, 6E, 10E) -3, 7 and 11, 1 5-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene-1-oar (6) - 
(2Z, 6Z, 10E) 3, 7 and 11, 15-tetramethyl-2, 6 and 10, and 14-hexa deca tetraene-1-oar (7) (Z 
[ 2 ],E [ 6 ],Z[ 10 ])-3, 7 and 11, 1 5-tetramethyl - 2, 6, 10, and 14-hexa deca tetraene-1-oar (8) 
- (2Z, 6Z, 10Z) 3, 7, 11, 1 5-tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar [0021] this 
invention compound is a compound of the natural origin, and can also be obtained in composition. 
[Tetrahedron Letters, 2,189-198, 1967., Angewandte Chemie (Angew.Chem.), 17, 53-90(1959)., 
EP-No. 243849 official report] [0022] Moreover, a geranyl geraniol is a precursor at the time of 
biosynthesizing many physiological active substances, such as the poly isoprenoid, cholesterol, a 
steroid, a ubiquinone, and a dolichol, in in the living body (substrate), and lethal dose 50 value is 
so high that it cannot be measured experimentally, and is the very high compound of safety. 
[0023] Furthermore (2E, 6E, 10E), -2-methyl-3-(3, 7, 11, 1 5-tetramethyl-2, 6 and 10, 14-hexa 
deca tetrapod enyl)-1 and 4-naphthoquinone (common-name; menatetrenone) As a therapeutic 
drug of the hypoprothrombinemia by biliary obstruction and bilification incompetence, the 
newborn infant hypoprothrombinemia, the intrapartum hemorrhage, the hypoprothrombinemia that 
happens during antibiotic medication, and the hypoprothrombinemia which happens during 
coumarin system anticoagulant medication It is already widely used by clinical and the safety is 
checked. The acute toxicity value ofE [ 2 ],E [ 6 ], and (E[ 10 ])-2-methyl-3-(3, 7, 1 1, 15- 
tetramethyl-2, 6 and 10, 14-hexa deca tetrapod enyl)-1 and 4-naphthoquinone is shown below. 
[0024] 
[Table 1] 

(2E, BE, 10E) -2-;W-3- (3, 7, 11 , 15-7^)1/- 2, 6-10, U-^ftf \>7l-fr) -1, 
<DfirtS»ffi (LDsol mg/Kg ) 





7 V h 






11 


m 


m 


m □ 

J£ T 

m & 


> 5000 

> 5000 

> 5000 


> 5000 

> 5000 

> 5000 


> 5000 

> 5000 

> 5000 


> 5000 

> 5000 

> 5000 ! 



[0025] (E [ 2 ],E [ 6 ],E[ 10 ])-2, 3-dimethoxy-5-methyl -6 -(3, 7, 11, 1 5-tetramethyl-2, 6 and 
10, 14-hexa deca tetrapod enyl)- The 1, 4-benzoquinone (common-name; ubiquinone 4) is also 
the matter in the living body, and lethal dose 50 value is so high that it cannot be measured 
experimentally, and it is the very high compound of safety. 

[0026] As a medication pharmaceutical form, a medicine for external application and injection 
tablets, such as oral tablets, such as powder, a fine-grain agent, a granule, a tablet, a covering 
tablet, and a capsule, ointment, and a pasting agent, are mentioned, for example. In the case of 
tablet-izing, it can manufacture by the conventional method using the usual tablet support. 
[0027] That is, in order to manufacture an oral tablet, the poly isoprenoid derivative concerning 
this invention, an excipient, and after adding a binder, disintegrator, a lubricant, a coloring agent, 
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correctives, etc. if needed further, it considers as powder, a fine-grain agent, a granule, a tablet, 
a covering tablet, a capsule, etc. by the conventional method. 

"[0028] As an xcipient, a lactos , corn starch, sucrose, grape sugar, a mannitol, a sorbitol, a 
crystalline cellulose, a silicon dioxide, etc., for example as a binder For example, polyvinyl alcohol, 
a polyvinyl ether, a m thyl cellulose, An ethyl cellulose, gum arabic, TORAGANTO, gelatin, a 
shellac, The hydroxypropyl methylcellulose, hydroxypropylcellulose, A polyvinyl pyrrolidone, a 
polypropylene-glycol polyoxyethylene block polymer, the meglumine, etc. as disintegrator For 
example, starch, an agar, the end of gelatin, a crystalline cellulose, a calcium carbonate, A sodium 
hydrogencarbonate, a calcium citrate, a dextrin, pectin, carboxymethyl-cellulose calcium, etc. as 
a lubricant For example, what is permitted that a magnesium stearate, talc, a polyethylene glycol, 
a silica, hardening vegetable oil, etc. add in a drug as a coloring agent is used for the menthol, an 
aromatic powder, the peppermint oil, a camphor Borneo, the end of a cassia, etc. as correctives 
in the end of cocoa. Of course, these tablets and granules are not hindered by coating suitably 
according to glycocalyx and other need. 

[0029] Moreover, in case the tablet for injection is manufactured, a solubilizing agent, a 
stabilizing agent, etc. are added to any poly isoprenoid derivatives [ one or more kinds of] 
concerning this invention pH regulator, a resolvent, an isotonizing agent, etc. and if needed, and 
it tablet-izes by the conventional method. 

[0030] The method at the time of manufacturing a medicine for external application is not 
limited, but can be manufactured by the conventional method. That is, it is possible to use the 
various raw materials usually used for a drug, a unregulated drug, cosmetics, etc. as a basis raw 
material used in tablet-izing. 

[0031] As a basis raw material to be used, specifically For example, animal and vegetable oils, 
straight mineral oil, ester oil, Waxes, higher alcohol, fatty acids, silicone oil, a surfactant. Although 
raw materials, such as phospholipid, alcohols, polyhydric alcohol, water soluble polymers, clay 
minerals, and a purified water, are mentioned and pH regulator, an anti-oxidant, a chelating agent, 
a preservation-from-decay antifungal agent, a colorant, perfume, etc. can be added further if 
needed The basis raw material of the medicine for external application concerning this invention 
is not limited to these. Moreover, components, such as the component which has other 
differentiation-inducing operations if needed, a blood-flow accelerator, a germicide, an 
antiphlogistic, a cell activator, vitamins, amino acid, a moisturizer, and a keratin resolvent, can 
also be blended. In addition, the addition of the above-mentioned basis raw material is an amount 
which becomes the concentration usually set up in manufacture of a medicine for external 
application. 

[0032] although the clinical dose of the poly isoprenoid derivative in this invention differs, and is 
not limited with a symptom, the degree of serious illness, age, a complication, combined use 
m dicine, etc. and it changes with routes of administration etc. — usually — an adult — 100mg 
- 3000mg per day — it is — desirable — 300mg - 2000mg — it is — further — desirable — 
500mg - 1500mg — it is — this — the inside of taking orally and a vein — or dermal 
administration is carried out 

[0033] Next, although an example is hung up over below in order to explain this invention 
concretely, it cannot be overemphasized that this invention is not limited to these. 
[0034] 
[Example] 

Example 1 Granule [0035] 
[Table 2] 

<ms> 





mm 


(mg) 


1) 




100.0 


2) 




10 0. 0 


3) 


D-W— b—JV 


4 50.0 


4) 




40. 0 


5) 


dl- a - h Ziy jlU— )\y 


0. 2 


6) 




10.0 


7) 




2ft 300. 0 
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[0036] Example 2 Tablet [0037] 
[Table 3] 



. ea-sa ( m g) 



1) P9~JU??^*-Jl, 


1 0. 


0 




50. 


0 


3) fUi 


1 00. 


0 


4) h^Da^/f^^ 


20. 


0 


5) flfcjc^-ftt 


3. 


0 


6) XfT'jyiV^^^A 


0. 


2 


7) v^nrf— ;t/6 0 o o 


3. 


0 


8) #y tf^l/tfoy Kv 


0. 


6 


9) TJ\f.T12±% 


3. 


0 


10) ttPM«i*ArS/^A 


4. 


0 


ID Wtf-^v 


1 0. 


0 


12) 


1 5. 


0 


i3) a» 


ft) 60. 


0 



[0038] Example 3 Injection [0039] 
[Table 4] 





mm 




m%) 


1) 






0 


2) 


?K y i/ u y y ;u tf £ ^ ^ y * u— 


h 3. 


5 


3) 




5. 


0 


4) 


'JVKI*«+MJ^ (NaH 2 P0<) 


0. 


08 


5) 


i) yWmi" h V (Na 2 HP0<) 


0. 


07 


6) 




Du^ri oo. 


0 



[0040] Example 4 Medicine for external application [0041] 
[Table 5] 

<9BJJ> 



mm 


K6« (UK) 


i) y^^jw/^^'-ji 


1. 0 


2) X^77V 


1 0. 0 


3) ^'jxfy^yyu^ 


7. 0 




1, 0 


5) *hAT7 t JJl<7Jl'^-J\s 


5. 5 


6) xr7'J yW?t J y 


2, 0 


1) dl-a- hD7xG-;i. 


0. 05 


8) POE (20) ^7Xf7'J^ 


gvjutr^v 2. 0 


9) ^-vyfytfk 


0. 1 


10) l, 3-^l/^'j3-;l/ 


2. 0 


11) ^'Jt'JV 


3. 0 


12) D-VJl/tTh-Jb 


5. 0 


13) 


0. 2 


14) mis* 


0 0.0 



[0042] In order to show the usefulness as an anti-osteoporosis agent of the poly isoprenoid 
derivative concerning this invention finally, in the coexistence system of an osteoblast and 
splenic cells, the example of an effect experiment which checked depressant action for 
formation of an osteoclast is given. 
[0043] 

[Effect of the Invention] In addition, the test compound used for the experiment is as follows. 
[0044] (1) (2E, 6E, 10E) -2-methyl-3-(3, 7, 11, 1 5-tetramethyh2, 6 and 10, 14-hexa deca 
tetrapod enyl)-1, 4-naphthoquinone (this invention compound, common-name; menatetrenone, or 
vitamin K 2) 

(2) 3-methyl-2-butene-1-oar (3) Geraniol (4) Farnesol (5) - [ ] (2E, 6E, 10E) 3, 7, 11, 1 5- 
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tetramethyl - 2, 6, 10, 14-hexa deca tetraene-1-oar (this invention compound, common-name; 
^geranyl geraniol) 

(6) geranyl farnesol (7) Farnesyl farnesol (8) Geranyl geranyl farnesol (9) Solanesol (10) Deca pre 
Norian (11) Farnesyl acetone (12) Geranyl geranyl acetone (13) (E [ 2 ],E [ 6 ],E[ 10 ])-2, 3- 
dimethoxy-5-methyl -6 -(3, 7, 1 1, 15-tetramethyh2, 6 and 10, 14-hexa deca tetrapod enyl)- 1, 
4-benzoquinone (this invention compound, common-name; ubiquinone 4) 

[0045] (Method) (1) It dissolved in ethanol so that it might become 10-2 M concentration, and 
the test compound of each manufacture of a test compound solution was used as the test 
compound solution. 

[0046] (2) Exfoliate with 0.05%-trypsin solution and the number of cells the osteoblast (TMSH4) 
of the mouse bone marrow origin which is carrying out extraction subculture of the osteoblast by 
10%-fetal-calf-serum (following, FCS) content / cultivation base solution (following, alpha-MEM) 
[tradename; Gibco (Gibco) make and minimum essential MEDIUMU] It adjusted so that it might 
become [ ml ] in 5x103 pieces /. 

[0047] (3) Cervical-vertebra luxation of the ddy system male mouse (SLC) of 5-8 weeks old of 
extraction of splenic cells was carried out, and the spleen was taken out in sterile. Using the 
needle, in 10%-FCS content and alpha-MEM liquid, it was begun to unfold a cell and stirred well 
from the spleen. It is FIKORU liquid:UROGURA fin liquid (6:2) mixing liquid about the supernatant 
liquid which sank the explant after neglect for 5 minutes. In addition to 3ml top, at-long-intervals 
heart separation was carried out by 20 degrees C and 1200 rotations for 15 minutes. After 
collecting the cells gathering in the boundary of mixing liquid and culture medium by the coma 
GOMEPI pet and stirring them well, the number of cells 5x10 <SUP> It adjusted so that it might 
become [ ml ] in five pieces /. 

[0048] (4) The culture condition performed the test compound solution prepared by (1) as 
culture medium at 37 degrees C in 5%-C02:95%~air using the 10%-FCS content and alpha-MEM 
liquid added so that it might become 10-5M concentration (in control, it is additive-free about a 
test compound solution) below the cultivation method. Osteoblast which used 24 hole petri dish, 
and was extracted and adjusted by (2) in four holes ****** which wound 5x103 pieces/ml / hole, 
and was extracted and adjusted by (3) on it one day after 5x105 pieces/ml / hole was wound, 
the day which wound ****** — the — it considered as zero day and cultivated for seven days 
(All test compounds n= 4) Culture medium was exchanged for day by day [ 3 ] again. The 
tartaric-acid resistance acid phosphatase (following, TRACP) activity in a cell layer which is the 
parameter with which the number of osteoclasts is expressed seven days after was measured. 
[0049] (5) The kit of acid phospha K II-WAKO (Wako Pure Chem make) was used for 
measurement measurement of TRACP activity. The culture medium of 24 hole petri dish was 
removed, the substrate was put in there directly, and the incubation was carried out at 37 
degrees C for 1 hour. The constant rate of the substrate which carried out the incubation after 
that was isolated preparatively to the spitz, coloring liquid was added, and the absorbance was 
measured by 500nm. In addition, (kA-U/hole) showed measured value using the KAINDO king 
(kind-king) method unit. 

[0050] (Result) In the coexistence system of an osteoblast and splenic cells, the TRACP activity 
which is a parameter showing the number of osteoclasts shows the influence which each test 
compound has on formation of an osteoclast to Table 5 and drawing 1 . 
[0051] 
[Table 6] 
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[0052] 
[Drawing 1] 

[0053] Although the poly isoprenoid derivative concerning this invention suppressed formation of 
an osteoclast intentionally so that clearly from Table 5 and drawing J , it is clear that the geranyl 
geraniol which is promoting compounds other than this conversely and starts this invention, 
menatetrenone, or the ubiquinone 4 has the operation which suppresses formation of an 
osteoclast specifically. 

[0054] Still as mentioned above, the poly isoprenoid derivative concerning this invention also has 
high safety, and can expect [ clinical and ] very high usefulness as an anti-osteoporosis agent. 
[0055] 
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